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( $\mu \mathrm{c}$ $\rho \mathrm{c}$ ) ( $\mu \mathrm{C}$ $\rho \mathrm{C}$ )
Tomotika[8] $Q$
$x$
$|2\hat{\mu}I_{1}(x)xI_{0}(x)I_{1}(x)h_{1}$ $\hat{\mu}(x^{2}+’ y^{2}’)’ I_{1}(y’)yI_{0}(y)I_{1}(y’)h_{2}$ $2x_{h_{3}}^{2}K_{1}(x)-xK_{0}(x)K_{1}(x)$ $(x^{2}+y^{2})K_{1}(y)-yK_{0}(y)K_{1}(y)h_{4}|=0$ (1)








$Q=q\sqrt{2\rho_{\mathrm{D}}a^{3}}/\sigma$ ; $q$ : , $a$ : , $\sigma$ : ,
$x=ka$; $k$ : ,
$y=k\mathrm{c}a$ , $k_{\mathrm{C}}^{2}=k^{2}+q/\nu \mathrm{c}$ , $y’=k_{\mathrm{D}}a$, $k_{\mathrm{D}}^{2}=k^{2}+q/\nu_{\mathrm{D}}$ ,
$\mathrm{O}\mathrm{h}_{\mathrm{D}}=\mu_{\mathrm{D}}/\sqrt{2\rho_{\mathrm{D}}a}$\sigma : Ohnesorge ,
$\nu \mathrm{c}=\mu \mathrm{c}/\rho \mathrm{c}$ , $\nu \mathrm{D}=\mu \mathrm{D}/\rho_{\mathrm{D}}$ : ,























. $\mathrm{u}=0$ , (2)
$\frac{\partial}{\partial t}\rho \mathrm{u}+\nabla\cdot\rho \mathrm{u}\mathrm{u}$





[ $\delta$ ($\mathrm{x}-\mathrm{x}_{f}$); $\mathrm{x}_{f}$ : ]
(
) $t=0$
$u=v=0$ $u$ $v$ (r) (z)
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$\tau 0$ - . . $\cdot$
.
hD $=4.2\mathrm{x}10^{-3}$ $10^{-3}$ $10^{-2}$ $10^{-2}$ $10^{-2}$ $10^{-\{}$
$10^{-\{}$ $10^{-\{}$





( : $\rho \mathrm{c}_{\text{ }}$ :
$\mu \mathrm{c})$ ( 6)
Navier-Stokes








$\frac{\partial v}{\partial t}+u\frac{\partial v}{\partial r}+v\frac{\partial v}{\partial z}=-\frac{1}{\rho}\frac{\partial p}{\partial z}+\nu(\frac{\partial^{2}v}{\partial r^{2}}+\frac{1}{r}\frac{\partial v}{\partial r}+\frac{\partial^{2}v}{\partial z^{2}})$ (6)
(10)
$\frac{\partial u}{\partial r}+\frac{u}{r}+\frac{\partial v}{\partial z}=0$ (7)
$\nu$ $(=\mu/\rho)$ ($r=a;a$ : )
$u_{\mathrm{D}}=u_{\mathrm{C}}$ , $v_{\mathrm{D}}=v_{\mathrm{C}}$ , (8)




$u= \frac{1}{r}\frac{\partial\psi}{\partial z}$ , $v=- \frac{1}{r}\frac{\partial\psi}{\partial r}$ (11)
(6)
$( \mathrm{D}-\frac{1}{\nu}\frac{\partial}{\partial t})\mathrm{D}\psi=0$ (12)
$\mathrm{D}$ $\mathrm{D}\equiv\partial^{2}/\partial r^{2}-(1/r)\partial/\partial r+\partial^{2}/\partial z^{2}$
$\psi$ $\psi_{1}$ $\psi_{2}$
$\mathrm{D}\psi_{1}=0$ , $( \mathrm{D}-\frac{1}{\nu}\frac{\partial}{\partial t})\psi_{2}=0$ (13)
$z$


















$(8)_{\text{ }}(9)_{\text{ }}$ (10) (11) (18) (19)
$A_{1}I_{1}(ka)+A_{2}I_{1}(k_{\mathrm{D}}a)-B_{1}K_{1}(ka)-B_{2}K_{1}(k_{\mathrm{C}}a)=0$ ,
$A_{1}kaI_{0}(ka)+A_{2}k_{\mathrm{D}}aI_{0}(k_{\mathrm{D}}a)+B_{1}kaK_{0}(ka)+B_{2}k\mathrm{c}aK_{0}(k\mathrm{c}a)=0$ ,
$\frac{\mu_{\mathrm{D}}}{\mu \mathrm{c}}[2A_{1}k^{2}I_{1}(ka)+A_{2}(k^{2}+k_{\mathrm{D}}^{2})I_{1}(k_{\mathrm{D}}a)]-$2B1k2K1 $(ka)-B_{2}(k^{2}+k_{\mathrm{C}}^{2})K_{1}(k\mathrm{c}a)=0$ ,
$A_{1}F_{1}+A_{2}F_{2}-B_{1}F_{3}-B_{2}F_{4}=0$ . (20)
$F_{1}=2 \frac{\mu_{\mathrm{D}}}{\mu \mathrm{c}}k^{2}j_{1}(ka)-\frac{\alpha\rho_{\mathrm{D}}}{\mu \mathrm{c}}I_{0}(ka)+\frac{\sigma(k^{2}a^{2}-1)}{a^{2}}\frac{k}{\alpha\mu \mathrm{c}}I_{1}(ka)$ ,
$F_{2}=2 \frac{\mu_{\mathrm{D}}}{\mu \mathrm{c}}kk_{\mathrm{D}}\dot{I}_{1}(k_{\mathrm{D}}a)+\frac{\sigma(k^{2}a^{2}-1)}{a^{2}}\frac{k}{\alpha\mu \mathrm{c}}I_{1}(k_{\mathrm{D}}a)$,
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